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CONSTRUCT  DEFINITION  OF 


1,2 

TASK  DESIGN  AND  RELATED  CONCEPTS 

The  purpose  of  this  technical  report  is  to  describe  the  construct 
definition  of  four  constructs  (i.e.,  perceived  job  characteristics,  need 
strength,  behaviors,  job  analysis  dimensions)  included  in  the  research 
project  funded  by  this  contract.  In  addition,  this  report  sets  forth  in 
detail  a  new  methodology  for  establishing  the  stability  of  underlying 
dimensionality  when  using  factor  analysis.  The  first  part  of  this  report 
discusses  the  various  approaches  in  use  for  establishing  the  number  of 
factors  to  retain  when  conducting  a  factor  analysis.  The  factor  analysis 
stability  testing  technique  developed  under  this  contract  is  then  briefly 
discussed.  The  stability  testing  technique  is  illustrated  in  detail  using 
the  construct  definition  exercise  for  one  of  the  four  constructs  underly¬ 
ing  our  research  program  (i.e.,  perceived  job  characteristics).  Since 
the  techniques  used  are  new,  the  methodology  as  well  as  the  constructs 
under  investigation  will  be  considered  in  detail.  The  final  section  of 
the  report  presents  the  results  of  an  application  of  the  same  construct 
definition  exercise  for  each  of  the  remaining  three  constructs.  Since  the 
techniques  used  with  the  last  three  constructs  are  identical  to  that  used 
with  the  first,  discussion  of  the  construct  definition  of  the  last  three 
constructs  will  focus  on  results  rather  than  on  methodology. 
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Dimensionality  in  Factor  Analysis 

During  the  last  two  decades  the  field  of  applied  psychology  has  made 
extremely  wide  use  of  exploratory  factor  analysis  for  construct  definition 
and  instrument  development  purposes.  In  fact,  one  or  another  variations 
of  the  factor  analysis  model  has  been  used  in  almost  all  studies  in  which 
the  underlying  dimensionality  of  constructs  has  been  empirically  explored. 
Unfortunately,  many  applications  of  factor  analytic  procedures  for  con¬ 
struct  validation  purposes  have  been  inappropriate  in  logic  and/or 
application  (see  Schwab,  1980,  pp.  19-21).  We  will  go  beyond  these  prob¬ 
lems  in  this  report  and  argue  here  that  even  with  appropriate  use  of 
existing  factor  analytic  techniques  a  crucial  step  in  the  construct  defi¬ 
nition  process  has  been  universally  omitted.  This  critical  omission 
involves  the  lack  of  use  of  a  stability  criterion  in  selecting  the  number 
of  factors  to  be  extracted,  rotated,  and  interpreted. 

A  basic  problem  faced  by  all  users  of  factor  analysis  has  been  the 
determination  of  the  appropriate  number  of  factors  to  extract  and  inter¬ 
pret.  Since  both  our  conceptual  and  operational  definitions  of  constructs 
have  been  heavily  influenced  by  the  techniques  for  solving  this  dimension¬ 
ality  issue,  the  process  used  is  of  great  importance  to  our  field.  There 
are  several  techniques  which  are  frequently  used  to  address  this  problem 
[see  Kim  and  Mueller  (1978)  for  a  good  discussion  of  these  approaches]. 

A  summary  of  these  approaches  is  presented  here. 

Significance  Tests 

There  are  two  types  of  significance  tests  commonly  applied  for 
solving  the  number  of  factors  problem.  These  are  tests  of  statistical 
significance  and  tests  of  substantive  significance.  Kim  and  Mueller 


3 


point  out  (1978,  p.  42)  that  the  large  sample  Chi-square  test  used  with 
the  maximum  likelihood  method  is  often  the  most  satisfactory  solution  to 
the  number  of  factors  problem  from  a  purely  statistical  point  of  view. 

In  practice,  however,  the  number  of  factors  identified  as  statistically 
significant  using  this  method  tends  to  be  considerably  larger  than  the 
number  of  factors  acceptable  to  most  researchers  on  an  a  priori  theoretical 
basis.  Post  hoc  interpretation  of  this  relatively  large  number  of  factors 
also  tends  to  prove  difficult.  In  response  to  this  dilemma,  researchers 
typically  apply  the  more  subjective  test  of  substantive  significance 
retaining  only  that  number  of  statistically  significant  factors  which  can 
be  reasonably  interpreted. 

Eigenvalue  Specification 

Recently  the  most  popular  methods  for  identifying  the  number  of 
factors  to  retain  have  been  based  on  eigenvalue  specification  rules.  One 
such  rule  is  to  retain  all  factors  with  eigenvalues  greater  than  1.0  when 
the  correlation  matrix  is  decomposed.  According  to  Kim  and  Mueller  (1978), 
this  technique  tends  to  produce  results  which  often  match  the  a  priori 
expectations  of  researchers.  However,  similarity  to  subjective  opinion 
should  not  be  given  too  much  weight  given  that  one  of  the  major  purposes 
of  exploratory  factor  analysis  is  to  empirically  determine  the  most 
appropriate  number  of  factors.  This  simple  criterion  is  most  appropriate 
for  use  with  a  population  correlation  matrix.  When  used  with  sample 
correlation  matrices,  as  is  typically  the  case  in  our  field,  this  criter¬ 
ion  is  not  as  appropriate  (an  excessively  large  number  of  factors  tend 
to  be  retained) ,  and  the  results  are  influenced  by  sample  departures 


4 


from  the  population  correlation  matrix.  A  related  rule  for  eigenvalue 
specification  can  be  applied  when  working  with  a  correlation  matrix  in 
which  squared  multiple  Rs  have  been  inserted  into  the  main  diagonal. 

This  approach  involves  retaining  factors  with  eigenvalues  greater  than 
zero  when  the  matrix  is  decomposed.  Again,  however,  this  approach  creates 
problems  when  dealing  with  a  sample  rather  than  a  population  correlation 
matrix.  Harman  has  proposed  a  variation  of  this  last  method  (1975,  p. 

141)  which  will  typically  lead  to  the  acceptance  of  a  smaller  number  of 
factors.  Using  this  more  restrictive  approach,  the  researcher  extracts 
factors  until  the  cumulative  sum  of  eigenvalues  reaches  the  sum  of  the 
estimated  communalities . 

Substantive  Importance 

This  is  a  subjective  approach  in  which  the  researcher  decides 
a  priori  the  proportion  of  total  item  variance  to  be  explained  by  the  last 
or  "smallest"  acceptable  factor.  This  approach  is  often  attractive  to 
less  sophisticated  users  of  factor  analysis  because  the  criterion  is  quite 
straightforward  and  easy  to  understand  (as  noted  by  Kim  and  Mueller,  1978) 
When  working  with  an  unaltered  correlation  matrix  the  use  of  the  eigen¬ 
value  equal  to  one  criterion  produces  the  same  results  as  the  use  of  100/n 
as  an  index  of  substantive  importance;  where  n  =  number  of  items. 

Scree-test 

The  Scree-test  proposed  by  Cattell  (1965)  has  been  gaining  in  popu¬ 
larity  in  industrial  psychology  and  organizational  behavior  especially  in 
the  last  five  years.  Using  this  approach,  the  researcher  plots  a  graph 
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of  eigenvalues  against  factor  numbers.  This  graph  is  then  visually 
inspected  to  identify  a  break  or  "elbow"  in  the  curve.  A  flattening  or 
straightening  of  the  curve  identifies  the  point  at  which  factors  should 
no  longer  be  extracted.  This  approach  has  proven  useful  for  isolating 
major  common  factors  while  excluding  minor  factors.  It  must  be  noted, 
however,  that  this  approach  often  becomes  quite  subjective  due  to  the  fre¬ 
quent  appearance  of  more  than  one  "elbow"  in  the  eigenvalue  graph. 

It  should  be  obvious  from  the  preceding  discussion  that  there  is  no 
one  best  way  to  solve  the  number  of  factors  problem.  It  should  also  be 
apparent  that  the  approach  selected  will  depend  in  part  on  the  purpose  of 
the  factor  analysis  being  conducted.  To  quote  Kim  and  Mueller  .  .  .  "the 
final  judgment  has  to  rest  on  the  reasonableness  of  the  solution  on  the 
basis  of  current  standards  of  scholarship  in  one's  own  field"  (1978,  p. 
451) .  We  feel  that  the  organizational  behavior  field  needs  to  add  new 
standards  to  guide  researchers  using  factor  analysis. 

Researchers  in  organizational  behavior  have  committed  two  types  of 
errors  which  are  traceable  to  their  selection  of  solutions  to  the  number 
of  factors  problem.  The  first  type  of  error  has  been  to  extract  too  many 
factors,  thus  extracting  one  or  more  factors  which  turn  out  to  be 
unstable.  This  has  caused  problems  of  overinterpretation  of  construct 
dimensionality  and  has  led  to  subsequent  confounding  of  research  when 
overly  complex  constructs  are  utilized  as  independent  or  dependent  vari¬ 
ables  in  hypothesis  testing.  This  type  of  error  is  particularly  encour¬ 
aged  by  the  use  of  statistical  significance  and  eigenvalue  specification 
criteria  and  often  by  the  criterion  of  substantive  importance  when  a 
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small  proportion  is  used  for  the  criterion.  This  first  type  of  error 
can  also  occur  when  using  the  Scree-test  depending  on  the  subjective 
judgment  of  the  researcher  in  identifying  the  critical  "elbow.”  The 
second  type  of  error  has  been  to  extract  too  few  factors  thus  excluding 
one  or  more  potentially  important  factors  from  further  consideration. 

This  has  led  to  the  oversimplification  of  construct  dimensionality  and  to 
confounding  of  research  through  the  exclusion  of  important  dimensions. 

This  type  of  error  is  often  encouraged  by  use  of  the  substantive  impor¬ 
tance  criterion  when  the  researcher  sets  a  large  proportion  as  the 
criterion  for  factor  acceptance  and  can  also  occur  when  the  conservative 
researcher  subjectively  chooses  an  early  "elbow"  for  the  Scree-test. 

An  important  consideration  which  has  been  overlooked  in  the  solution 
of  the  number  of  factors  problem  is  that  of  stability.  When  exploratory 
factor  analysis  is  used  for  construct  definition  or  instrument  develop¬ 
ment,  a  primary  consideration  should  be  that  of  stability  of  dimensional¬ 
ity  of  the  factor  solution  being  extracted.  We  should  not  be  highly 
interested  in  factors  which  account  for  a  substantial  amount  of  the  item 
variance  but  which  are  not  stable.  We  should  give  attention,  on  the  other 
hand,  to  factors  which  are  stable  even  when  they  account  for  a  relatively 
small  proportion  of  the  item  variance.  These  variables  may  prove  to  be 
very  important  in  subsequent  hypothesis  testing  involving  the  construct 
even  though  they  account  for  a  relatively  small  amount  of  the  item  vari¬ 
ance  in  the  total  set  of  items  included  in  the  factor  analysis.  None  of 
the  criteria  for  solution  of  the  number  of  factors  problem  adequately 
considers  the  issue  of  stability.  We  propose  that  a  test  of  dimensional 
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stability  be  used  in  conjunction  with  one  or  more  of  the  other  criteria 
when  identifying  the  number  of  factors  to  retain  in  factor  analysis. 

As  will  be  shown  in  more  detail  in  the  remainder  of  this  report,  the 
first  step  of  the  proposed  process  is  to  apply  one  of  the  criteria  previ¬ 
ously  discussed  in  this  paper  for  the  sole  purpose  of  identifying  the 
maximum  dimensionality  likely  to  be  of  interest.  Since  several  approaches 
discussed  were  noted  to  be  "overly  generous"  in  accepting  factors, 
researchers  have  several  options  to  choose  from  in  the  first  step  of  the 
proposed  process.  As  will  be  seen,  we  prefer  a  liberal  use  of  Cattell's 
Scree-test  (selecting  a  later  "elbow"  when  two  or  more  are  apparent  in 
the  eigenvalue  graph).  In  step  two  of  our  proposed  approach,  the  total 
sample  is  divided  into  two  random  subsamples  and  two  independent  factor 
analyses  are  conducted  extracting  from  each  the  number  of  factors  identi¬ 
fied  in  step  one  using  the  total  sample.  The  two  resulting  factor  struc¬ 
tures  are  then  jointly  rotated  using  canonical  analysis  to  force  an 
identification  of  the  number  of  stable  underlying  dimensions.  The  sole 
purpose  of  this  procedure  is  to  identify  the  number  of  stable  underlying 
dimensions.  The  researcher  is  free  to  apply  other  criteria  as  well  if 
desired.  In  the  construct  definition  procedures  presented  in  this  report, 
we  are  attempting  to  identify  and  define  only  those  factors  which  are 
stable.  Given  this  purpose  we  will  return  to  the  total  sample  factor 
analysis  and  extract  and  interpret  the  number  of  factors  identified  as 
stable  through  the  application  of  the  stability  technique. 
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Construct  Definition  of  Perceived  Job  Characteristics 


Sample 

The  sample  consisted  of  360  employees  of  a  large  retail  merchandising 
organization.  Over  100  different  jobs  were  included  representing  broad 
vertical  and  horizontal  slices  from  the  organizational  structure. 

Instrument 

A  set  of  24  items  was  used  to  assess  worker  perceptions  of  task 
characteristics.  Twenty  one  of  these  items  were  from  the  Job  Diagnostic 
Survey  (Hackman  and  Oldham,  1975)  written  in  an  attempt  to  tap  seven 
a  priori  dimensions  (task  variety,  autonomy,  task  identity,  task  signifi¬ 
cance,  task  feedback,  agent  feedback,  and  dealing  with  others).  The  final 
three  items  were  from  the  Job  Characteristics  Inventory  (Sims,  Szilagyi, 
and  Keller,  1976)  written  to  tap  friendship  opportunities. 

Analyses  and  Results 

The  perceived  job  characteristics  (JDS)  construct  area  will  be  used 
to  provide  a  complete  illustration  of  the  analytical  techniques  used  in 
construct  definition  for  the  four  construct  areas.  This  example  will 
include  all  methodological  details.  Presentations  for  the  remaining  three 
construct  areas  will  focus  on  results  since  the  methodology  used  is  iden¬ 
tical  to  that  used  in  the  perceived  job  characteristics  area.  To  best 
illustrate  the  use  of  the  procedure,  results  will  be  presented  as  each 
stage  of  the  analyses  is  described. 

1.  A  principal  axis  factor  analysis  was  conducted  on  the  total 
sample  and  the  resulting  eigenvalue  pattern  was  examined  using  the  Scree- 
test  (see  Figure  1).  A  liberal  interpretation  of  the  Scree-test  was  used 
to  identify  eight  factors  as  the  maximum  number  to  retain.  Had  we  used 
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the  Scree-test  as  our  sole  criterion,  we  would  have  used  the  elbow  at 
factor  6  as  the  cut-off  for  the  number  of  factors  to  retain.  To  be 
cautious  we  included  eight  factors  in  subsequent  analyses  rather  than 
the  six  factors  indicated  by  the  Scree-test.  This  was  done  to  avoid  the 
possibility  of  excluding  potentially  stable  factors  through  use  of  the 
Scree-test.  As  will  be  seen,  in  the  present  example  the  Scree-test 
identified  a  number  of  factors  which  were  greater  than  the  number  of 
factors  found  to  be  stable.  This  finding  was  repeated  in  a  series  of 
over  a  dozen  applications  of  this  technique  in  a  study  by  Dunham,  Ellis, 
Verbin,  Fritz,  and  Pierce  (1980).  If  this  continues  to  be  the  case  in 
future  uses  of  the  stability  technique,  it  would  be  appropriate  to  use 
the  direct  results  of  the  Scree-test  to  identify  the  upper  bound  of  fac¬ 
tors  to  consider  inputing  into  the  stability  technique. 

2.  The  sample  was  split  into  two  equal  size  random  subsamples. 

3.  A  principal  axis  factor  analysis  was  conducted  on  each  subsample 
extracting  eight  factors  (the  number  of  factors  identified  by  Step  1  of 
the  analyses)  in  each  subsample. 

4.  Joint  rotation  was  then  performed  on  the  two  eight-factor  solu¬ 
tions.  The  joint  rotation  was  performed  using  canonical  analysis.  The 
procedure  of  canonical  analysis  establishes  relationships  between  two 
sets  of  data.  In  the  present  case,  the  two  sets  of  data  are  factor 
matrices.  Data  were  arranged  for  the  canonical  analysis  as  follows: 

Set  A  data  consisted  of  eight  columns  (corresponding  to  the 
eight  factors)  and  48  rows.  The  first  24  rows  contained  the 
loadings  for  each  of  the  24  items  from  the  factor  analysis  for 


subsample  A.  The  next  24  rows  contained  the  loadings  for  the 
24  set  A  items  from  the  factor  analysis  but  with  the  sign  for 
each  loading  reversed.  Set  B  consisted  of  parallel  data  from 
the  factor  analysis  for  subsample  B.  Figure  2  depicts  the  arrange¬ 
ment  of  the  data  for  this  analysis. 

Canonical  analysis  programs  are  designed  to  make  corrections  for  dif¬ 
ferences  in  column  means.  Adding  the  reflected  loadings  produces  a 
column  mean  of  zero  and  prevents  corrections  for  mean  differences  from 
being  made. 

5.  The  results  of  the  canonical  analysis  are  presented  in  Table  1. 

To  identify  the  number  of  stable  dimensions  we  considered  the  number  of 
significant  variates  as  the  maximum  possible  and  then  examined  the 
canonical  correlation  pattern.  Each  canonical  correlation  was  treated 
as  a  congruency  coefficient  (see  Harman,  1975)  given  joint  rotation  to 
maximum  congruence  (in  other  words,  the  canonical  analysis  forced  the 
two  factor  matrices  to  be  as  similar  as  possible — the  canonical  correla¬ 
tions  tell  us  how  similar  the  two  matrices  were  forced  to  be) .  In  the 
present  case,  we  conclude  that  there  are  four  stable  dimensions  (we 
consider  congruency  coefficients  of  about  .90  or  above  as  providing  evi¬ 
dence  of  high  congruence  which  in  the  present  case  is  an  indication  of 
high  stability) . 

6.  At  this  point  we  have  determined  that  there  are  four  stable 
underlying  dimensions.  The  total  sample  was  then  used  to  extract, 
rotate,  and  interpret  four  factors.  Table  2  shows  the  results  of  the 
four  factor  VARIMAX  rotated  solution  for  the  total  sample.  Examination 
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of  the  four  factor  solution  shown  in  Table  2  reveals  factors  interpreted 
as : 

1)  interpersonal  behavior  on  the  job;  2)  restrictions 
imposed  by  the  job;  3)  decision  making  behavior  on  the  job;  and 
4)  feedback  provided  by  others.  The  four  dimensions  identified 
as  stable,  are  thus  interpreted  very  differently  from  the  seven 
dimensions  proposed  on  an  a  priori  basis. 

Construct  Definition  of  Need  Strength 
A  set  of  10  items  was  used  to  assess  employee  need  strength.  These 
items  were  from  the  Job  Diagnostic  Survey  (Jackman  and  Oldham,  1975) 
written  primarily  in  an  attempt  to  tap  higher  order  need  strength. 
Several  of  the  10  items,  however,  addressed  lower  order  need  strength. 
Unfortunately,  Hackman  and  Oldham  have  not  reported  sufficiently  rigor¬ 
ous  evidence  of  the  validation  of  this  measurement. 

A  principal  axis  factor  analysis  was  conducted  on  the  total  sample 
and  the  resulting  eigenvalue  pattern  was  examined  using  the  Scree-test 
suggesting  a  maximum  of  five  factors  worthy  of  further  consideration. 

A  five  factor  solution  was  derived  from  each  of  two  random  subsamples 
and  the  resulting  solutions  were  compared  using  the  canonical  stability 
technique.  The  results  identified  three  stable  dimensions.  A  three 
factor  VARIMAX  rotation  was  then  performed  on  the  total  sample  producing 
the  factor  structure  shown  in  Table  3. 

Examination  of  the  three  factor  solution  shown  in  Table  3  reveals 


factors  interpreted  as: 


1)  desire  for  present-oriented  growth  opportunities;  2)  desire 
for  future-oriented  growth  opportunities;  and  3)  desire  for 
receipt  of  organizational  rewards.  The  three  dimensions  identi¬ 
fied  as  stable  are  thus  interpreted  very  differently  from  that 
proposed  on  a-i  a  priori  basis. 

Construct  Definition  of  Behavioral  Variables 

A  set  of  11  variables  was  used  to  assess  worker  behavioral  responses. 
Seven  of  these  items  were  from  the  seven  dimension  performance  appraisal 
system  used  by  the  participating  organization.  The  seven  dimensions  of 
performance  which  were  assessed  were  job  knowledge,  job  quality,  produc¬ 
tivity,  response  to  work  demands,  work  relations,  public  contact,  and 
adherence  to  company  policy.  The  remaining  four  behavioral  variables  were 
attendance  measures.  These  four  variables  were  days  of  unpaid  illness, 
days  of  personal  leave,  days  of  paid  illness,  and  days  late  (all  measured 
over  a  three  month  period  by  supervisory  personnel) . 

A  principal  axis  factor  analysis  was  conducted  on  the  total  sample 
and  the  resulting  eigenvalue  pattern  was  examined  using  the  Scree-test 
suggesting  a  maximum  of  four  factors  worthy  of  further  consideration.  A 
four  factor  solution  was  derived  from  each  of  two  random  subsamples  and 
the  resulting  solutions  were  compared  using  the  canonical  stability 
technique.  The  results  identified  two  stable  dimensions.  A  two  factor 
VARIMAX  rotation  was  then  performed  on  the  total  sample  producing  the 

factor  structure  shown  in  Table  4.  Examination  of  the  two  factor  solution 
shown  in  Table  4  reveals  factors  interpreted  as: 

1)  performance  evaluation  and  2)  adherence  to  company  policy. 
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Construct  Definition  of  Job  Analysis  Dimensions 

A  set  of  32  job  analysis  dimensions  from  the  Position  Analysis 
Questionnaire  [PAQ]  (McCormick,  Jeanneret,  and  Mecham,  1972)  was  used 
to  describe  each  job  in  the  present  study.  The  32  dimensions  are  from 
the  System  1  of  the  PAQ  and  were  derived  using  a  series  of  component 
analyses.  Our  analyses,  therefore,  constitute  a  hierarchical  analysis. 

A  principal  axis  factor  analysis  was  conducted  on  the  total  sample 
and  the  resulting  eigenvalue  pattern  was  examined  using  the  Scree-test 
suggesting  a  maximum  of  seven  factors  worthy  of  further  consideration. 

A  seven  factor  solution  was  derived  from  each  of  two  random  subsamples 
and  the  resulting  solutions  were  compared  using  the  canonical  stability 
technique.  The  results  identified  five  stable  dimensions.  A  five  factor 
VARIMAX  rotation  was  then  performed  on  the  total  sample  producing  the 
factor  structure  shown  in  Table  5. 

Examination  of  the  five  factor  solution  shown  in  Table  5  reveals 
factors  interpreted  as : 

1)  physical  activities;  2)  skilled  activities;  3)  independent 
decision  making;  4)  cognitive  processing;  and  5)  task  intensive 
behavior. 

Discussion 

This  paper  has  described  and  used  a  procedure  for  assessing  the 
stability  of  dimensionality  for  use  in  conjunction  with  factor  analysis. 
Although  the  procedure  adds  steps  to  the  typical  process  of  conducting 
factor  analyses  and  evaluating  factor  analytic  results,  we  feel  that  use 
of  the  procedure  will,  in  the  long  run,  save  researchers  time  by  improving 
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the  quality  of  research.  This  procedure  should  be  particularly  helpful 
to  those  researchers  involved  in  construct  definition  and/or  instrument 
development.  Too  often  researchers  have  identified  dimensions  of  a  con¬ 
struct  using  factor  analysis  only  to  find  through  subsequent  research  that 
one  or  more  of  the  dimensions  identified  are  not  stable.  The  use  of 
unstable  dimensions  has  produced  problems  not  only  in  construct  definition 
and  instrument  development  processes  but  also  in  hypothesis  testing 
research  which  assumes  that  dimensionality  has  been  adequately  established. 
We  are  utilizing  this  technique  to  firmly  establish  the  stability  of  our 
constructs  prior  to  the  commencement  of  hypothesis  testing. 

The  procedure  for  assessing  dimensional  stability  is  not  intended  as 
a  replacement  for  other  criteria  which  have  been  used  in  addressing  the 
number  of  factors  problem.  Rather,  the  procedure  is  intended  for  use 
with  other  criteria.  This  was  illustrated  by  our  application  of  the 
Scree-test  as  a  preliminary  to  the  use  of  the  stability  procedure.  Other 
combinations  of  criteria  are  also  possible.  A  researcher  might  decide 
to  extract  and  interpret  the  number  of  factors  which  are  statistically 
significant  and  stable.  Or  a  researcher  might  choose  to  use  the  number 
of  factors  which  explain  at  least  five  percent  of  the  item  variance  and 
are  stable.  Obviously  many  other  combinations  are  possible.  We  are 
suggesting  that  dimensional  stability  should  be  one  very  important  cri¬ 
terion  in  solving  the  number  of  factors  problem. 

The  uses  of  the  stability  procedure  in  this  paper  examined  stability 
within  one  sample.  The  same  procedure  can  be  applied  across  samples. 

In  this  case,  rather  than  using  two  random  subsamples  from  one  sample. 
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the  researcher  would  use  two  independent  samples.  Application  of  the 

procedure  would  be  identical  in  either  case.  There  are  situations 

where  examination  of  stability  across  samples  would  be  very  appropriate. 

Hopefully,  the  procedure  will  be  used  for  this  purpose  (see  Dunham, 

Ellis,  Verbin,  Fritz,  and  Pierce,  1980  for  an  example  of  such  a  use  of 

the  technique)  as  it  is  reasonable  for  researchers  to  retain  only  the 

number  of  factors  which  are  stable  across  samples  even  though  one  or  more 

% 

additional  factors  might  be  stable  within  one  particular  sample. 

We  feel  that  the  construct  definition  techniques  described  in  this 
paper  have  provided  a  more  comprehensive  understanding  of  the  dimension¬ 
ality  and  nature  of  the  four  constructs  considered  than  could  have  been 
obtained  using  only  traditional  methods.  Now  that  this  construct  defini¬ 
tion  has  been  accomplished,  hypothesis  testing  may  begin. 


Reference  Note 


Dunham,  R.B.,  Ellis,  R.A.,  Verbin,  S.C.,  Fritz,  K. ,  Pierce,  J.L. 
Attitudes  toward  work  schedules:  Construct  definition  and 
instrument  development.  Submitted,  1980. 
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Table  1 


Canonical  Analysis  Results: 
Perceived  Job  Characteristics 


Variate 

Eiqenvalue 

Canonical 

Correlation 

Wilk’s 

Lambda 

Chi 

Square 

D.F. 

1 

.99 

99 

.000 

649.8 

64 

.000 

2 

.96 

.98 

.000 

442.7 

49 

.000 

3 

.93 

.97 

.000 

315.5 

36 

.000 

4 

.90 

.95 

.004 

210.7 

25 

.000 

5 

.75 

.87 

.040 

123.5 

16 

.000 

6 

.60 

.77 

.164 

69.6 

9 

.000 

7 

.54 

.74 

.409 

34.4 

4 

.000 

8 

.10 

.  32 

.896 

4.2 

1 

.040 

TABLE  2 
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FOUR  FACTOR  VARIMAX  SOLUTION — FULL  SAMPLE  ANALYSIS 


A  ruiop.i  1 

FACT 

0  R 

ITEM 

SCALE 

2 

3 

4 

Interpersonal  Behavior  on  the  Job 

Job  requires  cooperative  work  with  other  people. 

DWO 

.65 

-.16 

.03 

.09 

Job  requires  you  to  work  closely  with  other  people. 

DWO 

.57 

-.14 

.01 

-.01 

A  lot  of  other  people  are  affected  by  how  well  work 
is  done. 

TS 

.56 

-.03 

.12 

.04 

Considerable  opportunity  to  get  to  know  other  people. 

FO 

.51 

-.04 

.05 

.29 

Restrictions  Imposed  by  the  Job 

Denies  chance  to  use  personal  initiative  or  judgment. 

AUT 

-.09 

.60 

-.29 

-.09 

Job  provides  few  clues  on  whether  or  not  I  am  perform¬ 
ing  well. 

TF 

-.05 

.57 

-.17 

-.21 

Job  is  not  very  significant  or  important  in  broader 
scheme  of  things. 

TS 

-.17 

.56 

-.03 

-.14 

Job  is  quite  simple  and  repetitive. 

TV 

-.19 

.55 

-.17 

-.02 

Job  can  be  done  adequately  by  a  person  working  alone. 

DWO 

-.25 

.46 

.26 

-.02 

Decision  Making  on  the  Job 

Job  provides  chance  to  finish  pieces  of  work  begun. 

TI 

.10 

.01 

.61 

.13 

Job  gives  opportunity  for  independence  and  freedom. 

AUT 

.14 

-.11 

.60 

.20 

Job  involves  doing  a  "whole"  and  identifiable  piece 
of  work. 

TI 

.27 

-.15 

.50 

.03 

Job  permits  you  to  decide  on  your  own  how  to  do  work. 

AUT 

.19 

-.  31 

.49 

.10 

Feedback  Provided  by  Others 

Managers  or  co-workers  let  you  know  how  well  you  are 
doing  your  job. 

AF 

.15 

.17 

.17 

.76 

Supervisors  let  me  know  how  well  I  am  performing  job. 

AF 

.20 

O 

r 

.22 

.  72 

Supervisors  and  co-workers  never  give  feedback  on  how 
well  I’m  doing  job. 

AF 

.06 

.37 

-.02 

-.52 

Items  Not  Used  in  Scales 

Job  requires  using  variety  of  skills  and  talents. 

TV 

.49 

-.27 

.34 

.16 

How  significant  or  important  is  your  job. 

TS 

.  39 

-.15 

.28 

.10 

The  work  itself  provides  clues  about  how  well  you 
are  doing  job. 

TF 

.26 

-.22 

.34 

.35 

Job  allows  you  to  chat  with  other  workers  while 
on  the  job. 

FO 

.03 

-.00 

.16 

.06 

Job  requires  use  of  a  number  of  complex  or  high 
level  skills. 

TV 

.38 

-.23 

.28 

.10 

I  do  not  have  chance  to  do  entire  piece  of  work. 

TI 

.05 

.30 

-.32 

.08 

Doing  the  work  provides  chances  to  figure  out  how 
well  I'm  doing. 

TF 

.36 

-.15 

.26 

.34 

Job  gives  opportunities  to  develop  close  friendships. 

FO 

.32 

.15 

.13 

.  31 

Items  have  been  abbreviated  and  re-ordered  in  this  table  to  aid  interpretation. 


DUO  «  dealing  with  others 
TS  ■  task  significance 
TO  •  friendship  opportunities 
AUT  “  autonomy 
TF  •  task  feedback 
TV  «  task  variety 
TI  "  task  Identity 
AT  m  agent  feedback 


Table  3 
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Three  Factor  VARIMAX  Rotation  of  11  Need  Strength  Items  (n=360) 


Need  Strength  Items 

FACTOR  I 

Desire  for 

Present 

Oriented 

Growth 

Opportunities 

FACTOR  II 
Desire  for 
Future 

Oriented 

Growth 

Opportunities 

FACTOR  III 

Desire  for 
Receipt  of 
Organizational 
Rewards 

Respect  and  fair  treatment 
from  supervisors 

.57 

-.07 

.19 

Stimulation  and  challenging 
work 

.74 

.15 

.03 

Chance  for  independent  thought 
and  action 

.65 

.29 

-.02 

Opportunities  to  learn  new 
things 

.19 

.61 

.04 

Opportunities  to  be  creative 
and  imaginative 

.03 

.52 

.24 

Opportunities  for  personal 
growth  and  development 

.15 

.43 

.46 

Sense  of  worthwhile 
accomplishment 

.29 

.55 

.10 

Salary  and  fringe  benefits 

.11 

.06 

.62 

Quick  promotions 

-.05 

.10 

.63 

Unrotated  eigenvalues 

4.1456 

.74390 

.29689 
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Table  4 

Two  Factor  VARIMAX  Rotation  of  Behavioral  Variables 


FACTOR  I 

FACTOR  II 
Adherence 

Performance 

to  Company 

Specific  Personnel  Items 

Evaluation 

Policy 

1. 

Job  Knowledge 

.79 

-.12 

2. 

Job  Quality 

.79 

-.19 

3. 

Productivity 

.77 

-.15 

4. 

Work  Demands 

.58 

-.16 

5. 

Work  Relations 

.46 

-.10 

6. 

Public  Contact 

.50 

-.04 

7. 

Company  Policy 

.14 

-.86 

8. 

Unpaid  Illness 

-.12 

.52 

9. 

Personal  Days 

1 

o 

oo 

.54 

10. 

Lates 

-.07 

.76 

11. 

Paid  Illness 

-.02 

.01 

Unrotated  Eigenvalues 

3.4786 

1.4909 

TABLE  5 

FIVE  FACTOR  VARIMAX  ROTATION  OF  THE  32  PAQ  DIMENSIONS 
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Matrix  consists  of  the  factor  loadings  from  the  eight  factor  solution  (rows  1-24) 
plus  the  reflected  item  loadings  (rows  25-48) . 
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LIST  1 
MANDATORY 


Defense  Documentation  Center  (12  copies) 

ATTN:  DDC-TC 

Accessions  Division 

Cameron  Station 

Alexandria,  VA  22314 

.Library  of  Congress 
Science  and  Technology  Division 
Washington,  DC  20540 

Chief  of  Naval  Research  (3  copies) 

Office  of  Naval  Research 
Code  452 

800  N.  Quincy  Street 
Arlington,  VA  22217 

Commanding  Officer  (6  copies) 

Naval  Research  Laboratory 
Code  2627 

Washington,  DC  20375 
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LIST  2 
ONR  FIELD 


/Commanding  Officer 
ONR  Branch  Office 
1030  E.  Green  Street 
Pasadena,  CA  91106 

•Psychologist 
ONR  Branch  Office 
1030  E.  Green  Street 
Pasadena,  CA  91106 

•Commanding  Officer 
ONR  Branch  Office 
536  S.  Clark  Street 
Chicago,  IL  60605 

1  Psychologist 
ONR  Branch  Office 
536  S.  Clark  Street 
Chicago,  IL  60605 

•Commanding  Officer 
ONR  Branch  Office 
Bldg.  114,  Section  D 
666  Summer  Street 
Boston,  MA  02210 

•Psychologist 
ONR  Branch  Office 
Bldg.  114,  Section  D 
666  Summer  Street 
Boston,  MA  02210 

Office  of  Naval  Research 
Director,  Technology  Programs 
Code  200 

800  N.  Quincy  Street 
Arlington,  VA  22217 
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LIST  3 
OPNAV 


/Deputy  Chief  of  Naval  Operations 

(Manpower,  Personnel,  and  Training) 
Scientific  Advisor  to  DCNO  (Op-OIT) 
2705  Arlington  Annex 
Washington,  DC  20350 

Deputy  Chief  of  Naval  Operations 

(Manpower,  Personnel,  and  Training) 
Director,  Human  Resource  Management 
Division  (Op-15) 

Department  of  the  Navy 
Washington,  DC  20350 

‘Deputy  Chief  of  Naval  Operations 

(Manpower,  Personnel,  and  Training) 
Head,  Research,  Development,  and 
Studies  Branch  (0p-102) 

1812  Arlington  Annex 
Washington,  DC  20350 

Deputy  Chief  of  Naval  Operations 

(Manpower,  Personnel,  and  Training) 
Director,  Hunan  Resource  Management 
Plans  and  Policy  Branch  (0p-150) 
Department  of  the  Navy 
Washington,  DC  20350 

•Chief  of  Naval  Operations 
Head,  Manpower,  Personnel,  Training 
and  Reserves  Team  (Op-964D) 

The  Pentagon,  4A578 
Washington,  DC  20350 

'Chief  of  Naval  Operations 
Assistant,  Personnel  Logistics 
Planning  (Op-987P10) 

The  Pentagon,  5D772 
Washington,  DC  20350 
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LIST  4 

NAVMAT  &  NPRDC 


NAVMAT 


Program  Administrator  for  Manpower, 
Personnel,  and  Training 
HQ  Naval  Material  Command  (Code  08D22) 
678  Crystal  Plaza  #5 
Washington,  DC  20360 


j(4 e 


Naval  Material  Command 
Management  Training  Center 
NMAT  09M32 

Jefferson  Plaza,  Bldg  #2,  Ru  150 
1421  Jefferson  Davis  Highway 
Arlington,  VA  20360 


NPRDC 


Commanding  Officer  (5  Copies) 

Naval  Personnel  R&D  Center 
San  Diego,  CA  92152 

,  Navy  Personnel  R&D  Center 
Washington  Liaison  Office 
Building  200,  2N 
Washington  Navy  Yard 
Washington,  DC  20374 
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LIST  5 
BUHED 


'  Commanding  Officer 
Naval  Health  Research  Center 
San  Diego,  CA 

'  Commanding  Officer 
Naval  Submarine  Medical 
Research  Laboratory 
Naval  Submarine  Base 
New  London,  Box  900 
Groton,  CT  06340 

•  Director,  Medical  Service  Corps 
Bureau  of  Medicine  and  Surgery 
Code  23 

Department  of  the  Navy 
Washington,  DC  20372 

Naval  Aerospace  Medical 
Research  Lab 
Naval  Air  Station 
Pensacola,  FL  32508 

CDR  Robert  Kennedy 
Officer  in  Charge 
Naval  Aerospace  Medical 

Research  Laboratory  Detachment 
Box  2940,  Michoud  Station 
New  Orleans,  LA  70129 

•National  Naval  Medical  Center 
Psychology  Department 
Bethesda,  MD  20014 

Commanding  Officer 
Navy  Medical  R&D  Command 
Bethesda,  MD  20014 
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LIST  6 

NAVAL  POSTGRADUATE  SCHOOL 


Naval  Postgraduate  School 
ATTN:  Dr.  Richard  S.  Els  ter 
Department  of  Administrative  Sciences 
Monterey,  CA  93940 

Naval  Postgraduate  School 
ATTN:  Professor  John  Senger 
Operations  Research  and 
Administrative  Science 
Monterey,  CA  93940 

Superintendent 

Naval  Postgraduate  School 

Code  1424 

Monterey,  CA  93940 
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LIST  7 
HEM 


•  Officer  in  Charge 
Human  Resource  Management  Detachment 
Naval  Air  Station 
Alameda,  CA  94591 

-  Officer  in  Charge 

Human  Resource  Management  Detachment 
Naval  Submarine  Base  New  London 
P.0.  Box  81 
Groton,  CT  06340 

-  Officer  in  Charge 

Human  Resource  Management  Division 
Naval  Air  Station 
Mayport,  FL  32228 

Commanding  Officer 
'  Human  Resource  Management  Center 
Pearl  Harbor,  HI  96860 

Commander  in  Chief 

Human  Resource  Management  Division 

U.S.  Pacific  Fleet 

Pearl  Harbor,  HI  96860 

-  Officer  in  Charge 

Human  Resource  Management  Detachment 
Naval  Base 

Charleston,  SC  29408 

Commanding  Officer 
Human  Resource  Management  School 
Naval  Air  Station  Memphis 
Millington,  TN  38054 

'Human  Resource  Management  School 
Naval  Air  Station  Memphis  (96) 
Millington,  TN  38054 
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'Commanding  Officer 
Hunan  Resource  Management  Center 
1300  Uilson  3oulevard 
Arlington,  VA  22209 

Commanding  Officer 
Hunan  Resource  Management  Center 
5621-23  Tidewater  Drive 
Norfolk,  VA  23511 

•  Commander  in  Chief 
Hunan  Resource  Management  Division 
U.S.  Atlantic  Fleet 
Norfolk,  VA  23511 

Officer  in  Charge 

Hunan  Resource  Management  Detachment 
Naval  Air  Station  Ehidbey  Island 
Oak  Harbor,  WA  98278 


Commanding  Officer 

Human  Resource  Management  Center 

Box  23 

FPO  New  York  09510 

Commander  in  Chief 

Human  Resource  Management  Division 

U.S.  Naval  Force  Europe 

FPO  New  York  09510 

Officer  in  Charge 

Human  Resource  Management  Detachment 
Box  60 

FPO  San  Francisco  96651 
Officer  in  Charge 

Human  Resource  Management  Detachment 

C0MNAVF0RJAPAN 

FPO  Seattle  98762 
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LIST  8 

NAVY  MISCELLANEOUS 

frc'l  c/ 

'  CAPT  Richard  L.  Martin,  U.S.N, 
Prospective  Commanding  Officer 
USS  Carl  Vinson  (CVN-70) 

Newfport  News  Ship  Building  & 

Dry dock  Company 
Newfport  News,  VA  23607 

Chief  of  Naval  Education 
and  Training  (N-5) 

ACOS  Research  and  Program 
Development 
Naval  Air  Station 
Pensacola,  FL  32508 

Naval  Military  Personnel  Command  (2  copies) 

HRM  Department  (NMPC-6) 

Washington,  DC  20350 

•  LCDR  Hardy  L.  Merritt 
Naval  Reserve  Readiness  Command 
Region  7  Naval  Base 
Charleston,  SC  29408 


Chief  of  Naval  Technical  Training 
ATTN:  Dr.  Norman  Kerr,  Code  0161 
NAS  Memphis  (75) 

Millington,  TN  38054 

'  Naval  Training  Analysis 
and  Evaluation  Group 
Orlando,  FL  32813 

•  Commanding  Officer 
Naval  Training  Equipment  Center 
Orlando,  FL  32813 

Naval  War  College 
Management  Department 
Newport,  RI  02940 


Navy  Recruiting  Command 

Head,  Research  and  Analysis  Branch 

Code  434,  Room  8001 

801  North  Randolph  Street 

Arlington,  VA  22203 


Ndyal  Amphibious 
Direttqr,  Human  Resource 
-  Trainiitgvjepa'ftment 
Naval  Amphribibus  Base 
LittJ-e^reek 
Npiffolk,  VA  23521 
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LIST  9 
US1IC 


Commandant  of  the  Marine  Corps 
Headquarters,  U.S.  Marine  Corps 
Code  MPI-20 
Washington,  DC  20380 

Headquarters,  U.S.  Marine  Corps 
ATTN:  Dr.  A.  L.  Slafkosky, 

Code  RD-1 

Washington,  DC  20380 
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LIST  11 

OTHER  FEDERAL  GOVERNMENT 


National  Institute  of  Education 
Educational  Equity  Grants  Program 
1200  19th  Street,  N.W. 

Washington,  DC  20208 

National  Institute  of  Education 
ATTN:  Dr.  Fritz  Muhlhauser 
EOLC/SMO 

1200  19th  Street,  N.W. 

Washington,  DC  20208 

•National  Institute  of  Mental  Health 
Minority  Group  Mental  Health  Programs 
Room  7-102 
5600  Fishers  Lane 
Rockville,  MD  20852 

Office  of  Personnel  Management 
Organizational  Psychology  Branch 
1900  E  Street,  NW. 

Washington,  DC  20415 

.Chief,  Psychological  Research  Branch 
ATTN:  Mr.  Richard  Lanterman 
U.S.  Coast  Guard  (G-P-l/2/62) 
Washington,  DC  20590 

Social  and  Developmental  Psychology 
Program 

National  Science  Foundation 
Washington,  DC  20550 
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i  Army  Research  Institute 
Field  Unit  -  Monterey 
P.0.  Box  5787 
Monterey,  CA  93940 

Deputy  Chief  of  Staff  for 
Personnel,  Research  Office 
ATTN:  DAPE-PBR 

Washington,  DC  20310 

•Headquarters,  FORSCOM 
ATTN:  AFP R- HR 
Ft.  McPherson,  GA  30330 

-Army  Research  Institute 
Field  Unit  -  Leavenworth 
P.0.  Box  3122 

Fort  Leavenworth,  KS  66027 

Technical  Director 
Army  Research  Institute 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333 


LIST  12 
ARMY 


(2  copies) 
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LIST  13 

AIR  FORCE  ,  , 

ft  cid 

Air  University  Library/LSE  76-443 
Maxwell  AFB,  AL  36112 

•AFOSR/NL  (Dr.  Fregly) 

Building  410 
Bolling  AFB 
Washington,  DC  20332 

Air  Force  Institute  of  Technology 
AFIT/LSGR  (Lt.  Col.  Urns  tot) 

Wright-Patterson  AFB 
Dayton,  OH  45433 

Technical  Director 
AFHRL/ORS 
Brooks  AFB 

San  Antonio,  TX  78235 
AFMPC/DPMYP 

(Research  and  Measurement  Division) 

Randolph  AFB 

Universal  City,  TX  78148 


■DEPARTMENT  OF  THE  AIR  FORCE 
Air  War  College/EDRL 
Attn:  Lt  Col  James  D.  Young 
Maxwell  AFB,  AL  36112 
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Dr.  Edwin  A.  Fleishman 
Advanced  Research  Resources 
Organization 
Suite  900 

433  East  West  Highway 
Washington,  DC  20014 

•  Australian  Embassy 
Office  of  the  Air  Attache  (S3B) 
1601  Massachusetts  Avenue,  N.W. 
Washington,  DC  20036 

•British  Embassy 
Scientific  Information  Officer 
Room  509 

3100  Massachusetts  Avenue,  N.W. 
Washington,  DC  20008 

-Canadian  Defense  Liaison  Staff, 
Washington 
ATTN:  CDRD 

2450  Massachusetts  Avenue,  N.W. 
Washington,  DC  20008 

Mr.  Mark  T.  Munger 
McBer  and  Company 
137  Newbury  Street 
Boston,  MA  02116 

v  HumRRO 
ATTN:  Library 
300  North  Washington  Street 
Alexandria,  VA  22314 

,  Mr.  Luigi  Petrullo 
2431  North  Edgewood  Street 
Arlington,  VA  22207 

Commandant,  Royal  Military 
College  of  Canada 
ATTN:  Department  of  Military 
Leadership  and  Management 
Kingston,  Ontario  K7L  2W3 


'  Mr.  B.  E.  Clark 
RR  #2,  Box  647-B 
Graham,  North  Carolina  27253 
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LIST  14 
MISCELLANEOUS 


•  National  Defence  Headquarters 
ATTN:  DPAR 

Ottawa,  Ontario  K1A  0K2 
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LIST  15 

CURRENT  CONTRACTORS 


.Dr.  Clayton  P.  Alderfer 
School  of  Organization 
and  Management 
Yale  University 
New  Haven,  CT  06520 

'Dr.  H.  Russell  Bernard 
Department  of  Sociology 
and  Anthropology 
West  Virginia  University 
Morgantown,  WV  26506 

•Dr.  Arthur  Blaiwes 
Human  Factors  Laboratory,  Code  N-71  • 
Naval  Training  Equipment  Center 
Orlando,  FL  32813 

>Dr.  Michael  Borus 
Ohio  State  University 
Columbus,  OH  43210 

Dr.  Joseph  V.  Brady 
The  Johns  Hopkins  University 
School  of  Medicine 
Division  of  Behavioral  Biology 
Baltimore,  MD  21205 

Mr.  Frank  Clark 

ADTECH/Advanced  Technology,  Inc. 

7923  Jones  Branch  Drive,  Suite  500 
McLean,  VA  22102 

-Dr.  Stuart  W.  Cook 
University  of  Colorado 
Institute  of  Behavioral  Science 
Boulder,  CO  80309 

,  Mr.  Gerald  M.  Croan 
Westinghouse  National  Issues 
Center 
Suite  1111 

2341  Jefferson  Davis  Highway 
Arlington,  VA  22202 
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Dr.  Larry  Cummings 
University  of  Wisconsin-Madison 
Graduate  School  of  Business 
Center  for  the  Study  of 

Organizational  Performance 
1155  Observatory  Drive 
Madison,  WI  53706 

'Dr.  John  P.  French,  Jr. 
University  of  Michigan 
Institute  for  Social  Research 
P.0.  Box  1248 
Ann  Arbor,  MI  48106 

-Dr.  Paul  S.  Goodman 
Graduate  School  of  Industrial 
Administration 
Carnegi e-Mellon  University 
Pittsburgh,  PA  15213 

-Dr.  J.  Richard  Hackman 
School  of  Organization 
and  Management 
Yale  University 
56  Hillhouse  Avenue 
New  Haven,  CT  06520 

-  Dr.  Asa  G.  Hilliard,  Jr. 

The  Urban  Institute  for 
Human  Services,  Inc. 

P.0.  Box  15068 

San  Francisco,  CA  94115 

•  Dr.  Charles  L.  Hulin 
Department  of  Psychology 
University  of  Illinois 
Champaign,  IL  61820 

Dr.  Edna  J.  Hunter 
United  States  International 
University 

School  of  Human  Behavior 

P.0.  Box  26110 

San  Diego,  CA  92126 
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Dr.  Rudi  Klaus s 

Syracuse  University 

Public  Administration  Department 

Maxwell  School 

Syracuse,  NY  13210 

'Dr.  Judi  Komaki 
Georgia  Institute  of  Technology 
Engineering  Experiment  Station 
Atlanta,  GA  30332 

.  Dr.  Edward  E.  Lawler 
Battelle  Human  Affairs 
Research  Centers 
P.0.  Box  5395 
4000  N.E.,  41st  Street 
Seattle,  WA  98105 

Dr.  Edwin  A.  Locke 
University  of  Maryland 
College  of  Business  and  Management 
and  Department  of  Psychology 
College  Park,  MD  20742 

Dr.  Ben  Morgan 
Performance  Assessment 
Laboratory 

Old  Dominion  University 
Norfolk,  VA  23508 

Dr.  Richard  T.  Mowday 
Graduate  School  of  Management 
and  Business 
University  of  Oregon 
Eugene,  OR  97403 

Dr.  Joseph  Olmstead 
Human  Resources  Research 
Organization 

300  North  Washington  Street 
Alexandria,  VA  22314 


•  * 

•  •  *» 
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Dr.  Thomas  M.  Ostrom 
The  Ohio  State  University 
Department  of  Psychology 
116E  Stadium 
404C  West  17th  Avenue 
Columbus,  OH  43210 


Dr.  George  E.  Rowland 
Temple  University,  The  Merit  Center 
Ritter  Annex,  9th  Floor 
College  of  Education 
Philadephia,  PA  19122 

'Dr.  Irvin  G.  Sarason 
University  of  Washington 
Department  of  Psychology 
Seattle,  WA  98195 

Dr.  Benjamin  Schneider 
Michigan  State  University 
East  Lansing,  MI  48824 

Dr.  Saul  B.  Sells 
Texas  Christian  University 
Institute  of  Behavioral  Research 
Drawer  C 

Fort  Worth,  TX  76129 

>Dr.  H.  Wallace  Sinaiko 
Program  Director,  Manpower  Research 
and  Advisory  Services 
Smithsonian  Institution 
801  N.  Pitt  Street,  Suite  120 
Alexandria,  VA  22314 

,  Dr.  Richard  Steers 
Graduate  School  of  Management 
and  Business 
University  of  Oregon 
Eugene,  OR  97403 


